pEH042 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH118_r and EH119_f were used to amplify the putative salicylate-inducible system from C. necator H16 genomic DNA, and cloned into pEH006 by AscI and NdeI restriction sites. pEH194 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH042 by PmeI and AscI restriction sites. pEH095 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH210_r and EH119_f were used to amplify the putative salicylate-inducible promoter from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites.
pEH195 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH095 by PmeI and AscI restriction sites. pEH157 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH281_r and EH282_f were used to amplify the putative sulfonatoacetate-inducible system from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH224 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH157 by PmeI and FseI restriction sites.
pEH168 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH298_r and EH282_f were used to amplify the putative sulfonatoacetate-inducible promoter from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH207 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH168 by PmeI and AscI restriction sites.
pEH083 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH182_r and EH183_f were used to amplify the putative tartrate-inducible system from C. necator H16 genomic DNA, and cloned into pEH006 by AscI and NdeI restriction sites.
pEH199 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH083 by PmeI and AscI restriction sites. pEH097 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH213_r and EH183_f were used to amplify the putative tartrate-inducible promoter from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH200 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH097 by PmeI and AscI restriction sites. pEH136 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH262_r and EH263_f were used to amplify the putative L-kynurenine-inducible system from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH208 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH136 by PmeI and AscI restriction sites. pEH152 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH273_r and EH263_f were used to amplify the putative L-kynurenine-inducible promoter from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH209 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH152 by PmeI and AscI restriction sites. pEH158 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH283_r and EH284_f were used to amplify the putative L-tyrosine-inducible system from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH212 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH158 by PmeI and AscI restriction sites. pEH169 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH299_r and EH284_f were used to amplify the putative L-tyrosine-inducible promoter from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH213 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH169 by PmeI and AscI restriction sites. pEH154 was constructed by using the NEBuilder Hifi DNA assembly method. Oligonucleotide primers EH275_r and EH276_f were used to amplify the putative xanthine-inducible system from C. necator H16 genomic DNA. The PCR product was combined with AatII/NdeI digested pEH006. pEH223 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH154 by PmeI and FseI restriction sites. pEH167 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH297_r and EH276_f were used to amplify the putative xanthine-inducible promoter from C. necator H16 genomic DNA, and cloned into pEH006 by AatII and NdeI restriction sites. pEH204 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH344_f and EH345_r were used to amplify the tetracycline resistance marker from pME6000, and cloned into pEH167 by PmeI and AscI restriction sites. pEH263 was constructed by using the NEBuilder Hifi DNA assembly method. Oligonucleotide primers EH421_f and EH415_r, EH423_f and EH422_r, EH425_f and EH424_r, EH420_f and EH426_r were used to amplify egfp, the salicylate-inducible system, the 3,4-dihydroxybenzoate-inducible system and rfp from pJOE7801.1, pEH042, and pEH161. The PCR products were combined with AscI and SbfI digested pEH220. pEH271 was constructed by restriction enzyme-based cloning. The β-alanine-inducible system from pEH147 was cloned into pEH165 by NdeI and AatII restriction sites. pEH272 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH443_f and EH442_r were used to amplify panD from Escherichia coli MG1655 genomic DNA, and cloned into pEH271 by XbaI and SbfI restriction sites. pEH273 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH445_f and EH444_r were used to amplify panD from C. necator H16 genomic DNA, and cloned into pEH271 by XbaI and SbfI restriction sites. pEH274 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH447_f and EH446_r were used to amplify panD from Corynebacterium glutamicum ATCC13032 genomic DNA, and cloned into pEH271 by EcoRI and SbfI restriction sites. pEH275 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH449_f and EH448_r were used to amplify panD from Pseudomonas aeruginosa PAO1 genomic DNA, and cloned into pEH271 by XbaI and SbfI restriction sites. pEH276 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH451_f and EH450_r were used to amplify panD from Synechocystis sp. PCC6803 genomic DNA, and cloned into pEH271 by XbaI and SbfI restriction sites. pEH277 was constructed by restriction enzyme-based cloning. Oligonucleotide primers EH453_f and EH452_r were used to amplify panD from Bacillus megaterium DSM319 genomic DNA, and cloned into pEH271 by XbaI and SbfI restriction sites.
DNA sequence of oapR optimised for E. coli codon usage ATGCTGACCCTGAATCTGACCCGTACACGTCGTGATGGTGATACCCTGACCGAGCAGATT  GTTGCAGGTATTGCAGCACTGGTTGAACAGCGTGCACTGCGTGCAGGCACCGCACTGCC  GAGCGTTCGTCGTTTTGCACAGCATCATCATGTTAGCACCTTTACCGTTGCCGAAGCCTAT  GGTCGTCTGACCGCACTGGGTTATCTGGCAGCACGTCCTGGTAGCGGTTATACCGTTGCA  CATCGTCATGCACCGGCAGGTCATGCCCGTGCACCGCAGTGGGAAGCACCGGGTCTGAA  TGCAGCATGGCTGCTGAGTGATGTTTTTGCAGATCATAGCGTTCCGATTAAAGCCGGTGC  AGGTTGGCTGCCTGGTGATTGGCTGAATGAAGAAGGCCTGCATCAGGCCATGCGTGCAA  GCGCACGTGTTCCGGCAGCACAGCTGAGCGGTTATGGTCATCCGTATGGTTTTGCACCGC  TGCGTGAACACATTGCAGCAGGTCTGGGTCAGTATGGTATTCCGCTGCAGGCACAGCAG  GTTGTTCTGACCCAGGGTGCAACCCAGGCACTGGATCTGGTTGTTCGTACCCTGCTGCGT  GCCGGTGATCGTGTTCTGGTTGAAAGCCCGTGTTATTGTAATCTGCTGCAGATCCTGCGT  CTGGCAGGTCTGCGTGTTGTTGGTGTTCCGCGTAGCGCAGCCGGTCTGGATACCGATGCA  CTGGATGATGCAATTCGTGCACATGCACCGCGTGCGCTGTTTATTAACACCGTGCTGCAG  AATCCGACCGGTGCAAGCCTGAGCAGCATGAATGCATTTCGTGTGCTGCAGCTGGCAGA  ACAGCATCGTCTGCTGGTTGTTGAAGATGATATTTATCGTGAACTGGCTCCGGCAGGTAG  CCCGATGCTGGCAGCAATGGATGGTCTGAGCCAGGTTGTTTATATCAATGGTTTTAGCAA  AACGATTACCCCGAGCCTGCGCGTTGGTTATTTAGCAGCAAGTCCGGATCTGGCAAAAGC  ATTTGCACGTACCAAAATGGCAGTTGGTCTGACCAGCAGCGAAGTTACCGAACGTCTGGT  TTATAGCGTGCTGACCAGCGGTCATTATGGTCGCCATGTTGCAGCCCTGGCGGAACGTCT  GCGTGCCCAGCAGGATCGTGTTACCGAAAAAATGGAAGCACATGGTCTGGAAGTTCTGC  TGCGTCCTGAAGGTGGTATGTTTGCATGGGCACGCCTGACCGAAGCCGCACAGGCACGT  CTGCAGGCAAGCCGTCGTGGTGGTCCGCTGCATGGTAATCGTCTGGCAACCCTGGCGCTG  GAATATGGTATTTGGCTGGCACCGGGTAGCTATTTTGAACCGGATGAAACCGATAGTCCG  TGGATTCGTTTTAATGTTGCAACCGGTGATGCTCCGCAGCTGTGGCAGTTTTTTGATCGCC one strain was dispensed into three black microtiter plates to test 67 compounds for cross-reactivity (four replicates per compound). The workflow was generated using software SEMI EX (Beckman Coulter).
Supplementary Figure 11 . Workflow illustrating the automated addition of inducer, fluorescence measurement, and incubation. In total, three black microtiter plates were required to test one strain against 67 compounds (four replicates per compound). The workflow was generated using software SEMI EX (Beckman Coulter).
Supplementary Tables
Supplementary Table 1 *The engineered β-alanine-inducible system was used for evaluation of orthogonality in E. coli.
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